water, containing 0, 5, 10, 15, and 20 mass percent of DMSO, at different concentration and at 298.15, 303.15, 308.15 and 313.15 
I. Introduction
Thermodynamic investigation play important role in understanding type and extend of the pattern of molecular associations that exist in liquid mixtures and their sensitivities to variation in composition, temperature, pressure and chemical nature [1] . The partial molar of salt is an important thermodynamic property.
Ion-solvation [2] [3] [4] and electrochemical studies [5] [6] in aqueous-DMSO are popular. So the thermodynamics of ion-solvent interaction in this system is of considerable importance.
As partial molar volumes of a solute reflects the cumulative effects of ion-ion and ion-solvent interactions [7] [8] , it would be of interest to study partial molar volumes of potassium aluminium sulphate a in dimethyl sulphoxide(DMSO) + water system.
II. Materials and methods
Water was distilled in a quick-fit apparatus over alkaline KMnO 4 , followed by further distillation over H 2 SO 4 . The electrical conductance of distilled water varied between 7 х 10 -7 to 9 х 10 -9 ohm -1 cm -1 . A. R. grade DMSO (99.5 pure, s. d. fine-chem.) was carefully dried by refluxing for 24 hours over CaO. It was left in contact with drying agent for about 10 days with occasional shaking and then fractionally distilled under reduced pressure. The middle fraction with boiling point approximately 68 0 c, at 6-7 mm pressure, was collected and used in all physical measurements. The purity of DMSO was ascertained by comparing densities at different temperatures with the corresponding literature values [9] which match well. Conductivity water and purified DMSO mixed together to give 5, 10, 15, and 20 mass % DMSO mixtures, which served as solvents.
Salts were supplied by s d fine-chem. and Ranbaxy laboratory (purity > 99.5%). All salts were dried over P 2 O 5 to constant mass before use. Accurately known masses of salts (accuracy ±0.01mg) were dissolved in a particular solvent to give concentration of 0.1 M. This served as the stock solution. Further concentrations were obtained by using mass dilution technique. Salts concentrations varied from 0.008 to 0.1 M. The solutions were stored in dark colored amber bottles which were kept in a dry box.
Densities were measured by using a 16 cm 3 double-arm pycnometer as described earlier [10] . The pycnometer was calibrated using conductivity water with 0.99705 g cm 3 as its density at 298.15 K [11] . The pycnometer filled with air bubble-free experimental liquids was kept in a transparent-walled water bath (maintained constant to ±0.01K) for 10 to 15 minutes minimum to attain thermal equilibrium. The position of the liquid levels in the two arms was recorded with the help of a traveling microscope which could be read to ±0.01mm. The estimated accuracy of density measurement was ±0.00002 g cm -3 .
III.
Results and discussion
The densities (d) and apparent molar volumes of potassium aluminium sulphate at 298.15, 303.15, 308.15 and 313.15 K are summarized in Table 1 .
The apparent molar volumes v ф were calculated from the accurate density data using the following expression, (2) where S v * is a constant dependent on charge and salt type and can be related to ion-ion interactions and v ф 0 is the partial molar volume at infinite dilution. The values of v ф 0 and S v * estimated by computerized least squares method, correlation coefficient greater than 0.999, along with standard errors are included in Table 2 . S v * values are goes on increasing as the mole fraction of DMSO in binary aqueous solution increases from these values, it may be inferred that solute-solute interactions are large and increases in DMSO content in water. The negative sign of Sv * for potassium aluminium sulphate in 0 mass % DMSO at 313.15K reveals weaker solute-solute interactions. S v * decreases with rise in temperature in a solvent, which attributes to more violent thermal agitation at higher temperature resulting in diminishing force of solute-solute interaction (ionic dissociation) [13, 14] .
To examine the solute-solvent interaction, the v ф 0 values can be used. The positive values of v ф 0 (Table 2) Table 3 . Since the increase in V Φ 0 with increase in temperature is attributed to increase in solvation, on raising the temperature some solvent molecules may be released from the loose solvation layer of the solute in solution. The salvation is more for potassium aluminum sulphate in all solvents. It is observed that the partial molar volume expansibility, E Φ 0 = [∂ V Φ 0 / ∂T] increase with increase of temperature. These results can be ascribed to the presence of caging effect [16] . The positive value of E ф 0 for salts in different mass % DMSO indicates the behavior of salts just like the behavior of symmetrical tetraalkylammonium salts, unlike those of the common salts because for them the molar expansibility should decrease with the increasing temperature [1].
For determining long-range structure-making and structure-breaking capacities of solute in different solvent, following equation of Hepler was used [17] : Table 4 . In the present study the above term is positive for potassium aluminium sulphate in 0, 5, 10 and 20 mass % DMSO indicating structure-making tendency of this salt in the present system.
